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Figure 2. Effect of FR167653 on TNF-o.  cxpression in sera after
intravenous injection of blcomycin. The salinetvehicle group
was pretreated with 0.5% methyleellulose as a vehicle 2 h
before a single intravenous {i.v.) injection af saline. The
BLM-+vehicle group was pretreated with the vehicle 2 h before

a single iv. injection of bleomycin (100 U/kg BW), The
BLM+FR167653 group was pretreated with 50, 100, and [50

mg/kg BW FRI67653 2 h before a single iv. injection of
bleomycin (100 U/kg BW). Two hours after i.v. injection of
saline or bleomycin, bloods were obtained from the right
Bars denote the mean £ SE of the serum TNF-a
concentration {pg/ml) of each experimental group, The p values
as compared with the value of the BLM+vchicle group are
described as * p < 0.01.
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Figure 3. Effect of FR167653 on hydroxyproline (HOP) contents of bleomyein-induced pulmonary fibrosis.
Hydroxyproline contents in whole lungs on Day 21 were estimated as described in Methods. Oper bars:
vehicle s on Day =1 ~ Day 14),

the saline+vehicle group (saline i1, on Day 0,
BLM-+vehicle group (bleomycin 0.8 U/kg BW i.t,

BW (the left panel), 100 mg/kg BW (the center panel),
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Figure 4. Effect of FR167633 on histopathologic changes of bleomycin-induced pulmoenary Tibrosis. Mice were treated as described in Figere 3.
The lungs of the mice on Day 2| were fised in 1% formaldehyde, routinely processed and stained with hematoxylin-cosin. A: the
saline+vehicle group {saline i.t. on Day 0, vehicle s.c. on Day -1 ~ Day 14). B: the BLM+vehicle group (bleomycin 0.8 Ufkg BW i on
Day 00, vehicie s.c. on Day =1 ~ Day 14). C: the BLM+FR167653 group {(bleomycin 0.8 U/kg BW i.t. on Day @, FR167653 150 my/kg
BW s.c. on Day -1 ~ Day 14}, The left lungs are shown in the panels. Original magnification: X 4. The Tung sections of the BLM+vehicle
group show marked histopathologic changes, such as large fibrous areas, collapsed alveolar spaces and traction bronchiectasis (B). However,
in the Jungs from the BLM+FR 167633 group (C), fibrotic lesions are observed in the peribrenchial area, but its extent is limited and its intensity
is attenuated compared with the vehicle-treated mice. D: Evaluation of fibrotic chunges on Day 21 in the lung by numerical fibvotic score

{Asheroft score). Bars denote Asheroft scores (means = SE] of each experimental group.
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Figure 5. TUNEL analysis of bleomycin-induced pulmonary fibrosis. The lungs of the mice on Day 9 of bleomycin-induced pulmonary fibrosis were
fixed in 10% formaldehyde, routinely processed and performed TUNEL stining.  A: the salinetvehicle group (saline i1 on Day 0, vehicle
s.c.on Day =1 ~ Day 8), B: the BLM+vehicle group (bleomycin 0.8 U/kg BW it on Day 0, vehicle s.c. on Day -1 ~ Day 8). C:the
BLM-+FR 167653 group (bieomycin (1.8 Ufkg BW i.t. on Day 0, FR167653 150 mg/kg BW s.c. on Day -1 ~ Day #). TUNEL demonstrates
few positive signals in the sections of the salinct+vehicle group (A} . In the BLM+vehicle group (B}, the number of positive signals is increased
significanily. The increase in the number of the positive signals is significantly reduced by treatment with FR167653 (C). Original
magnification: % 100. D: The numbers of the positive signals in the sections of each group were counted at magnification of >< I(H). Burs
denote the number of TUNEL-positive signals {means == SE) of each experimental group,
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Figure 6. Effect of FRI67653 on TNF-it, mCTGF, and TGF-B mRNA expressions of the whole lungs of bleomycin-induced pulmonary fibrosis,

A: Northern blot analysis of mRNA of the whole lungs in the BLM=+vchicle and the BLM+FRI67653 groups harvested on Days 4, 7, 14,
and 21, Mice were administercd 0.8 Ufkg BW of bleomycin it. on Day O and s.c.with vehicle (the BLMvehicle group) or 150 mg/kg BW
of FR167653 (the BLM+FR167653 group) from Day —1 until sacritice (the sample marked Day 21 was harvested from the mouse treated
with vehicle or FR167653 from Day —1 10 Day 14}, TNF-o, mCTGF, and TGF-P mRNA expressions of the saline+vehicle group on Day 4
had the same intensity with the non-treated mouse {data not shown), B: Quantification of TNF-c0 mRNA of the whole lung harvested on Day
4. Bars denote the ratio of TNF-u / GAPDH mRNA (means + SE] of cach experimental group {open bar: the saline+vehicle group (saline
i..on Day O, vehicle s.c. on Dy =1 ~ Day 3}, hatched bar: the BLM+vehicle group {hleomyuin 0.8 Urkg BW 1. on Day 0, vehicle s.c.
on Day 1 ~ Day 3], and closed bar: the BLM+FR 167653 group (bleomycin 0.8 U/kg BW i.t. on Day 0, FR167653 150 mg/kg BW s.c. on
Day =1 -~ Day 3) 1. C: Quantification of CTGF mRNA of the whole Tung harvested on Day 14, Bars denote the ratio of CTGF / GAPDH mRNA

(means ® SE}of each experimental grouplopen bar: the saline+vehicle group {saline i.1. on Day 0, vehicle s.c. on Day =1 *~ Day 13}, hached
bar: the BLM+vehicte group (bleomycin 0.8 U/kg BW i.t. on Day 0, vehicle s.c. on Day =1 ~ Day 13), and closed bar: the BLM+FR 167653
group (bleomycin 0.8 Ufkg BW it. on Day 0, FRI167653 150 mg/kg BW s.c. on Day ~1 ~ Day 13)).
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Inhibitory effects on pulmonary fibrosis of hepatocyte growth factor expressing
plasmid vector conjugated with MAA

Masahito Ebina, Masaki Watanabe, Kenichi Akiyama, Minoru Shimizukawa,
Akira Nakamura, Makoto Miki, Toshihiro Nukiwa

Insitute of Development, Aging, and Cancer, Tohoku Universite

Hepatocyte growth factor (HGF) is a humoral mediator of epithelial-mesenchymal interactions, acting
on a variety of epitherial cells as mitogen, motogen, and morphogen. Exogenous HGF acts as a
hepatotrophic factor and an organotrophic factor during experimental injury. We have already reported
that exogenous HGF protein works as a pulmotrophic factor in vive and prevents the progression of
bleomycin-induced lung injury. On the basis of these findings and in order to step up for the clinical
application of HGF in the field of respiratory diseases, we examined the effect of lung regeneration by
gene delivery of HGF using a plasmid expressing human HGF driven by CAG promotor. By
intraveneous administration of human HGF/pCAGGS to C57BL/6 mice with bleomycin-induced lung
injury, hydroxyproline content in the lung was lower than that by administratere of null plasmid. HGF
also suppressed the expression of proinflammatory cytokines, TNF-¢ and IL-6. We also evaluated both
sufety and selectivity of gene transfer to pulmonary cells utilizing macro-aggregated albumin {MAA) -
polyethylen:mine {(PEI) conjugate as a vector of plasmid DNA. These results indicate the availabitity

of an effective gene therapy for pulmonary fibrosis by HGF gene transfer utilizing MAA-PEI conjugates.
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